Saturn 1B and Saturn 5 computer programs, software by unknown
( l A S A - T I - X - 7 2 9 C 1 )  Z A l U E i N  1E A N L  S A T U F N  5 N76- 13 156 
CCIFUTEF F k C G f i A F S ,  S C H Y A P E  S t a t u s  6 c ~ o r t  (tiASA) 78  F BC s 5 . C ~  
CICI 221: 
t t I i 
g 
I 
5 
* f , < - *  
'7 
~ - \ 
T R - 6 1 2  
- Revision 13 I 
I July 5 ,  1972 , 
- 
1' 
. 
CHECKOUT AUTOMATION AND 
PROGRAMMING OFFICE 
* 
JOHN F. KENNEDY 
. . 
K S C  F O R M  16-12 (4 / '91 
LV-C 
I '  
* _ .  - - ., - I 
1- . , / . - .  - -4 - 
-y:- - 
- 
I 
SPACE CENTER 
I I i I 
I 
/ \@+ 
- 
1 / .-J r j ' ~  -' 
SATURN I6 AND SATURN V COMPUTER PROGRAMS, 
SOFTWARE STATUS REPORT 
Ill  I 
I 
I 
I 
https://ntrs.nasa.gov/search.jsp?R=19760006068 2020-03-22T17:28:32+00:00Z
JOHN F. KENNEDY SPACE CENTER, NASA 
T R - 6 1 2  
Revision 13 
SATURN IB AND SATURN V COMPUTER PROGRAMS, 
SOFTWARE STATUS REPORT 
by 
Checkout Automation 2nd Programming Gffice 
LAUNCH VEHICLE OPERATIONS 
July 5, 1 9 7 2  
i 
JOHN F. KENNEDY SPAZE CENTER, NASA 
TR-612 
Revision 1 3  
SATURN IB AND SATURN V COMPUTER PROGRAMS, 
SOFTWARE STATUS REPORT 
Checkout Automation and Programming Office 
ABSTRACT 
This report i s  prepared by the Checkout Auton~ation and Programming Off ice 
(LV-CAP) and is intended to present to NASA elements and Saturn Stage Contractors the 
progress and development of a l l  requested Saturn IB and Saturn V Computer Programs. 
TABLE OF CONTENTS 
Section . Title 
INTRODUCTION 
Page 
. 
I ON-LINE PROGRAMS 
1-1 General . . . . . . . . . . . . . . . . . . . . . . .  1-1 
1-2 F0rms . . . . . . . . . . . . . . . . . . . . . . .  1-1 
I I OFF-LINE PROGRAMS 
L IST  OF TABLES 
Table Ti t le  
. 
. . . . . . .  Saturn I B  Operating System and Test Programs 
. . . . . . . . . . . .  Saturn I B  Major Test Program Matrix 
Other Saturn I B  Systems Programs . . . . . . - . . . . . . .  
Saturn V Operating System and Test Programs . . . . . . . .  
Saturn V Major Test Program Matrix . . . . . . . . . . . . .  
Other Saturn V Operating Systems and Test Programs . . . .  
Saturn IB/V Operational DEE -6 Programs . . . . . . . . .  
Saturn V DDP-224 Display OPSY Programs . . . . . . . . .  
Saturn V Display Descriptions . . . . . . . . . . . . . . .  
Saturn V Per~nanently Masked MDls . . . . . . . . . . . . .  
Machine Language Subroutines . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  ATOLL Sub Programs 
RCA-11OA Supplemental Diagnostic Programs . . . . . . .  
RCA-1lOA Supplemental Ut i l i ty Programs . . . . . . . . .  
RCA-11OA Supplemental Postprocessing Programs . . . . .  
. . . . . . . . . . . . . .  DDP-224 Supplemental Programs 
DEE-6C/E Supplemental Diagnostic Programs . . . . . . . .  
DEE-6C/E Supplemental Ut i l i ty and Postprocessing 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Programs 
Page 
. 
INTRODUCTION 
The Software Status Report (Saturn IB and Saturn V Computer Progran~s) i s  prepared quarterly by  the 
Checkout Automation and Programniing Office 'LV-CAP), and i s  intended to present to NASA elements and 
Saturn Stage Contractors current information i Saturn I B  and Sal urn V Computer Programs. The informa- 
t ion  contained in  this report was val id as of approximately 15 days prior to i t s  publication date. 
The report i s  divided into two sections. Section I conta iz i  on-line, ooerating system, and tes t  pro- 
grams and on-line display descriptions. Section II contsills the o f f - l ~ne  programs, and other supplemental 
programs . 
A l l  programs are l isted in  tabsldr form, and those llavirig an Internal Variable (IVAR) are arranged 
alphanumerical ly wi thin eacll table. The f i rst  character of the IVAR represents one o f  the following: 
B.. S-IClfS-IB Stage Propellants 
C.. F l ight  Cot~trol  
D.. Diagnostics 
E.. S-IVB A T O L L  (SIB) 
F . .  F l i gh t  Computer 
G . . P!atfortn (Gu~dance) 
I . . 18 Integration ATOLL  
J.. A T O L L  Training Progrnrn 
K.. I U  Stage A T O L L  (V) 
L.. I U  Stage ATOLL  (SIB) 
M.. Measurements 
N.. Networks 
0.. S-IB Stage A T O L L  
P.. S- l l  Stage Propellants 
Q.. S- l l  Stage A T O L L  
T..  Telemetry 
U.. Ut i l i t y  
V..  Saturr~ V Integra!ion A T O L L  
W.. S-IC Stage A T O L L  
X.. S-IVB Stagc A T O L L  (V) 
Z . . Postprocessing 
The second character o f  the IVAR (ii on-line programs) closely represents the type of computer program 
described, or adds def~n i t ion  to the i l rs t  IVAR cl~aractcr.  They are as follows: 
A.. A T O L L  Language Progran; T . . Test 
E . . Function Executor U.. U t i I ~ t y  
M.. A T O L L  Machine Language Subroutine X . .  ATOLL  Subroutine 
S . . Stand-Alone, or Remote Z . .  ATOLL' Language Sub Program 
The third and fourth characters of the IV4Rs tnay l!e letters or numbers 
Block diagram of the L C - 3 9  Display System and Colnputer Complex i s  i l lustrated in Figure 1. 
The Saturn Display System (Figure I) IS comprised of 1 5  consoles configured as follows: 
Console No. Rack Position Primary Functlon Resp. Org . 
1 Cornputer Room System I r i ~ t ~ a l ~ z a t i o n  arid Hardware Status I B M  
2 B E 8  Software Systeni Status IBM/NASA 
3 B E 2 4  Propellant Monitoring TBC 
4 B D l O  F l i gh t  Control Syste~l l  T2st and Status I B M  
5 B D 2 3  S-IC Swing Arin and T a l l  Fervice Mast T e s t i i g  & Status TBC 
6 BCS Dlatforrr~ Posit ioning atid Monitoring lBlVl 
7 B C 1 2  F l i gh t  Computer Test, Status, and Operations I B M  
8 BE 2 Measuring Systern Control I B M  
9 B B 1 2  EDS Test ing I B M  
10 B B 2 0  S-IVB System Status MDAC 
11 B B 2 6  S-IVB Automatic Testiny MDAC 
1 2  B A 5  Linkage C ~ n t r o l  for lntegrdted Test ing and S-IC Status TBC 

Console NO. Rack Position 
-- 
Primary Function 
12*  BA5 Linkage Control for Integrated Testing 
Resp. Org . 
TBC 
1 3  BA 1 4  S-IC Automatic Testing TBC 
13* BA 14 NASA Operations Engineer (CLE S) NASA 
1 4  B A 2 0  S-l l  Mechanical Testing and Status NA R 
14* B A 2 0  S-IB Mechanical Testing and Status CCSD 
1 5  B A 2 6  S-l l  Electrical Testing and Status NAR 
15* B A 2 6  S-IB Electrical Testing and Status CCSD 
Consoles 1, 2, and 9 are System Masters, and therefore can call or terminate any test program and 
issue discretes (MDOs). 
Consoles 1, 3,  7 ,  9, and 12 in the prime firing room may be drlven by a backup display computer, 
in the event the prime display systelii goes down. 
*Firing Roorn *3 only (S-IB vehicles) 
The responsible contractors are identlfled in  the tables by mnelnonlc name, and the necessary 
liaison wlth the responsible contractors enqlneering organizations may be arranged ttirough tile respective 
Stage Autorriatiori Representatives. 
Contractor Company Stage Automation Representative Telephone 
BATC Boelng Atlantic Test Center J. Smith 8 6 7 - 6 5 6 5  
CCSD Clirysler Corp Space D i v ~ s ~ o n  H. Cdnrad 8 6 7 - 7 0 0 3  
IBM Inter~iational Business Macl l l~ie R. Lindner 8 6 7 - 4 3 2 0  
MDAC McDotinell Douglas Astronautics Co. H. Lanier 8 6 7 - 7 5 4 0  
NAR North Aniericat~ Rockwell Q .  Price 8 6 7 - 3 5 1 6  
NOTE 
Where any d~screpanc~cs or errors occur in  the 
scope, format, or conte~:t, please notify: 
John B. Thompson, Jr., LV-CAP-A, 8 6 7 - 3 7 5 9  LV-CAP-B, 8 6 7 - 3 7 8 7  (Section I, for on-line programs) (Section II, for off-line programs) 
v i i  
SECTION I 
ON-LINE PROGRAMS 
1-1 GENERAL 
This section l ists a l l  the on-line programs for Saturn 18 and Saturn V launch vehicles. Information 
contained i n  the tabular portion includes IVARs or Call Numbers, Program Titles, Functional Descriptions, 
hardware/software Interfaces, and program Status (release date, vehicle effectivity, etc.). The fol low~ng 
tables appear in  this section: 
a. Table 1-1, Saturn IB  Operating System and Test Programs; These pograms are used in 
performing Saturn IB  vehicle testing operations. 
b. Table 1-2, Saturn If3 Major Tesi Program Matrix; This table supplements Table 1-1 by 
showing which programs are used during major vehicle testing operations. 
c. Table 1-3, Other Saturn IB  Sy:tems Programs; These programs are run on launch complex 
hardware, but are not used in dircct support of vehicle testing. 
d .  iable 1-4, Saturn V Operating System and Test Programs; These programs are used i n  
performing Saturn V vehicle testing operations. 
e. Table 1-5, Saturn V Major Test Program Matrix; This k b l e  supple~~lerlts Table 1-4 by 
showing which pograms are used durinq major vehicle testing operations. 
f. Table 1-6,  Other Sdturrl V Operatino Systems and Test Programs; Ttiese programs are run 
on launcti hardware, but are n.>t uced In o~rect  support of vehicle testing. 
g. Table 1-7, Saturn I B / V  Operational DEE-6 Programs; These programs are used i n  support 
of vehicle testimj operations. 
h. Table 1-8, Saturn V DDP-224 Display OPSY Programs; These programs are the DDP-224 
on-line and executive display OPSY programs. 
i. Table 1-9, Saturn Display Descriptions; These descriptions coritain the display formats 
i n  tne display description tape, which are used for communi-.ating between the DDP-224 Operations 
Display System and the Saturn Operating System. 
1. Table 1-11), Saturn V Masked MDIs; These M31s are permanently masked i n  the Saturn V 
Operating System. 
k .  Table 1-11, Mhchine Languaye Subroutines; Pri jv~de special purpose mach~ne language 
capability for ATOLL programs. 
I .  Table 1 -12 ,  ATOLL Sub Programs; Subprograms~which extend the capacity of the parent program. 
S-IB - Sub-Programs and "I" Sub-Programs not l isted i n  Table 1-1 2. 
- 
1-2 FORMS 
Three basic KSC Forms are used to present the data for the on-line pograms; KSC Form 16-226, 
16-225 ,  and 1 6 - 2 2 8 .  An explanation of the significance of the headings and column titles, and guide- 
lines for interpreting the data contained in  the tables are presented i n  1 -2 -1  through 1-2-3. 
1 - 2 - 1  KSC Form 16-226 .  This form i s  used to present the Saturn 18/11 Operating System and 
Test Programs, Other Saturn IB/V Systems Programs, and the Saturn V DDP-224 Display OPSY Programs. 
The column headings, on the form, are as follows: 
a. IVAR; The Internal Variable listing in  alpha-numerical sequence. (Programs not assigned 
an IVAR w i l l  be l isted at the end of each table under the designation of N/A.) 
b. NASA Auth Element and Responsible Contractor; The mail code of the NASA agency (must 
be preceded by LV), and the mnemonic name of the responsible contractor. 
c .  Program Title and Function; The applicable program tit le, and a short description of its 
function. 
d. Interface; Conlputer input/output systems are identif ied i n  the column t i t les .  An  "X" placed 
in  the colurnn under Interface, i n+i4 ates that the program uses that system, but does not imply that the program 
uses only the l isted systems (on .oe form). The abbreviations for the system function are as follows: 
Abbreviation 
analog 
DDAS 
CDC 
ISSUES MDO 
ISSUES SSEL 
PRINTER 
Dl SPLAY 
GM T 
Systern Function 
Input or Output Analog functions 
Digi tal  Data Acquisit ion System 
Countdown Clock 
Issues Mobi le Launcher DO or AGCSC DOV 
l s s ~ i e s  Switch Selector functions 
L ine  Printer 
Display System 
Greenwich Mean Time 
o .  Status and/or Remarks; Used to present special status/remarks of applicable programs. 
f. Auth. for Vehlcle No; W e n  forma! duthorization by  LU-CAP for use of a program occurs on a 
vehicle basis, the number(s1 of the vehicle(s1 for which the program i s  authorized w i l l  be entered in  the colurnn. 
1-2-2 KSC Form 1 6 - 2 2 5 .  This torm i s  used to l i s t  the Sat~ l rn  I B  and Saturn V Major  Test Programs, 
and the explanation of columr~ headings i s  as follows: 
a. IVAR; The Internal Variable l i s t ~ n g ,  in  alpha-nrrmer~cal sequence. (Programs not assigned 
an IVAR, w i l l  be l isted at the end of each table under the designation of N/A.) 
b. Test Tit le; The Major Vehicle or Stage Test T i t les  are l isted in these columris. An "X" placed 
under a test t i t l e  siqriifles that the test program [nay be used for that test. 
c. Remarks; Co~i ta ins  special instructions applrcable to the lrsted IVAR,  i f  required. 
1-2-3 KSC Frrni  1 6 - 2 2 8 .  This form i s  used to l ~ s t  the Saturn V Drsplay Descriptions, and the explana- 
t ion  of  column headings i s  as follows: 
a. Display Desc. No.; Numerical sequence of DD numbers. Thece numbers serve to rdentrfy the DD 
requestpr, and the oumbers are assigned in  blocks to each requestirlq agency. The number block assignments 
are as  follows: 
Requezting Organization DD NIIIIIIIE~S Cal l  Numbers 
NASA (KSC) 
NA F! 
MDAC 
IBM (KSC) 
IBM & NASA (MSFC) 
BA TC 
(Spares) 
CCSD 
b. Call No.; These numbers identify the display location on the DO Tape, and are used by the 
console operator to ca l l  the desired description. 
c. Description; Identif ies the description by  i ts formal t i t leland to note the part number or page 
number for description bearing identical t i t les.  
d. Authorized for Vehicle; The applicable vehicle seria! nurnber(s1 are l isted i n  the cclurnn heading, 
and an "Xu  is  placed under a given serial number to denote that the description i s  authorized for use on that 
vehicle. 
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 C
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ro
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ra
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e 
ca
pa
bi
lit
y 
to
 u
pd
at
e 
th
e 
/ IBM
 
/ ATOL
L 
dr
um
 in
de
x.
 
NA
SA
 A
UT
H.
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 D
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 D
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t t
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 p
ro
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 c
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 c
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 c
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 p
ro
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 c
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 c
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D
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 c
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 b
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at
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 c
o
n
tm
l o
f t
he
 S
at
ur
n o
pe
ra
tin
g 
sy
ste
m
. 
FA
C
E
 7 Y x x x x x 
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t b
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 m
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 c
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 c
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l c
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 d
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 p
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e 
re
co
ve
ry
 p
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 d
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 D
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 b
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 d
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os
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Table 1-9. Saturn V Display Descriptions 
DESCRIPTION 
DISPLAY 
DCIC. 
NO. 
523 
5 24 
525 
526 
527 
5 28 
529 
53 0 
53 1 
532 
533 
534 
53 5 
53 6 
53 7 
538 
539 
54 0 
541 
542 
543 
544 
545 
546 
547 
548 
KBC C O l Y  I*  1 2 0  
.- 8 
I AUTHOR1 ZED FOR VEHICLE I 
CALL, 
NO. 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 
2 5 
26 
2 7 
2 8 
2 9 
3 0 
31  
32 
33 
34 
34 
36 
' R f V .  # /ePI  
REMARKS 
NASA DISPLAY DESCRIPTION 
OPERATIONS LIST CONSOLE 1 
OPERATIONS L lST  CONSOLE 2 
OPERATIONS L lST CONSOLE 3 
OPERATIONS L lST  CONSOLE 4 
OPERATIONS L lST CONSOLE 5 
OPERATIONS L lST  CONSOLE 6 
OPERATIONS L lST  CONSOLE 7 
OPERATIONS L lST  CONSOLE 8 
OPERATIONS L lST  CONSOLE 9 
OPERATIONS L lST  CONSOLE 10 
OPERATIONS L lST  CONSOLE 11 
OPERATIONS L lST  CONSOLE 12 
OPERATIONS L lST  CONSOLE 13 
OPERATIONS L lST  CONSOLE 14 
OPERATIONS L lST  CONSOLE 15 
OPERATIONS L lST CONSOLE 17 
SYSTEM CONFIGURATION 
DDAS SYNC 81 CAL WORDS 
DMON INSTRUCTION 
DDAS INTERFACE CHECK, S-11, PART I 
DDAS INTERFACE CHECK, S-Ill PART I1 
DDAS INTERFACE CHECK, S-IC, PART I 
DDAS INTERFACE CHECK, S-IC, PART II 
DDAS INTERFACL: CHFLK, ESE, PART I 
DDAS INTERFACE CHECK, ESE, PART II 
Table 1-9. Saturn V Display Descriptions (Continued) 
' 
O i l P L I I  
DCSC. 
NO. 
5 4 9  
5 5 0  
5 5 1  
5 5 2  
AUTHOR1 ZED 
FOR VEHICLE 
CALL 1 
NO. 
3 7  
38 
3 9  
4 0  
5 5 3  1 
5 5 4  
5 5 5  
5 5 6  
5 5 7  
5 5 8  
5 5 9  
5 6 0  
5 6 1  
5 6 2  
5 7 7  
5 78 
579  
5 8  0 
5 8 1  
5 8  2 
583  
5 8 4  
5 8  5 
5 8  6 
* # C  C O l U  . # . la .  
1 4 6  
DESCRIPTION 
DDAS INTERFACE CPECK, IU, PART I 
DDAS INTERFACE CHECK, IU, PART II 
DDASlNTERFACECHECK,S-IVB,PARTI 
DDAS INTE,<FACE CHECK, S-IVB, PART II 
IU REDLINES TCS 1 
IU REDLINES TCS 2 
IU REDLINES TCS 3 
OPTIONS WHEN IN AUTO 
OPTIONS WHEN IN SEMI MODE 
VEHICLE MEASURING 
CRITICAL LIMITS AT LIFTOFF 
S-IC PRESSURE FUEL TANK ULLAGE 
LONGITUDINAL ACCELERATION 
ENGINE INLET LH2 TEMPERATURE 
S-ll DISPLAY DESCRIPTIONS 
S-II E+1, AND TEMPS-PG 1 
S-ll GRND PNEUMATICS S 7 4 1 ,  UNIT -A 
S-ll GRND PNEUMATICS 57-41, UNIT -0 
S-ll GRND PNEUMATICS S7-41,UNITS C,D 
S-ll STAGE PRESS SYSTEM 
S-11 INT. DRY TEST DISCRETES 
S-ll ENGINE SYSTEM 
S-II ENGINE PUMP INLET TEMPS 81 pH. 
S-ll SINGLE ENGINE MONITOR 
S-11 LH RECIRC SYS DKCRETES 
X X  
X X  
X  
X  
4 1  
42  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
49 
5 0  
6 5  
6 6  
6 7  
68 
6 9  
7 0  
'71 
72 
7 3  
7 4  
I R I V  # / * D l  
X X  
X X  
X X  
X X  
X X  
X  
X  
X  
X  
X  
X  
X  
X  
X 
X  
X  
X  
X X  
X X  
X X  
X X  
X X  
X  
X  
X  
X  
X  
X  
X 
X  
X  
X  
X  
X  
X  
X  
X  
x 
X  
X  
X  
X  
X  
X  
X  
X  
REMARKS 
Table 1-9. Saturn V Display Descriptions (Continued) 
DISPLAY 
DCSC. 
NO. 
587 
588 
589 
590 
591 
592 
593 
591 
595 
596 
597 
598 
599 
600 
601 
60 2 
603 
6 04 
605 
606 
607 
608 
609 
610 
611 
612 
IC wonu I*  J P I  
CALL 
NO. 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
~ n r v  w a e i  
DESCRIPTION 
S-ll LOX RECIRC SYS DISCRETES 
S-l l  EAS MEASUREMENTS 
S-11 PURGE AND VACUUM PRESSURE 
S-11 FIRE & LEAK DETECTION 
S-ll ENG TCH JACKET TEMPS 
S- l l  HEAT EXCH CONT (f)lSCRETES) 
S-l l  HEAT EXCH PURGUINERT (DISCRETES) 
S-I1 HEAT EXCH ANALOGS 
S-ll RECIRC SYS/HCL INJ/ACCUM F I L L  
S-11 ENG LOX VLV DISCRETES 
S-l l  ENG LH2 AND GG VLV DISCRETES 
S-l i  E & I AND PU TEMPS (OAT) 
S-l l  E & I AND PU TEMPS (CDDT & LAUNCH) 
S-I1 PROPELLANT LOAD 
OPEN 
S-II SYSTEMS READY 
ENG MlSC PRESS 
S-II MISC DISCRETES 
S-l l  MlSC TEMPS 
S-ll MlSC PRESSURES AND TEMPS 
5-11 OPEN 
S- l l  SYSTEM BY-PASS/BY-PASS INHIBIT, 
PAGE 1 
S-ll SYSTEM BY-PASS/BY-PASS INHIBIT, 
PAGE 2 
S-I1 PREPS COMPLETE, PAGE 1 
S-l l  PREPS COMPLETE, PAGE 2 
S-l l  PREPS COMPLETE, PAGE 3 
REMARKS 
I 
1 -4 / 
FOR 
(V 
rc 
In 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
.Y 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
AUTHORIZED 
VEHICLE 
m a  
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
I 
X 
X 
X 
X 
X 
don 
m r u ~  
I 
Table 1-9. Saturn V Display Descriptions (Continued) 
DISCLAY 
DELC. 
NO. 
613 
614 
615 
C A L L  
NO. 
101 
102 
103 
DESCRIPTION 
S- l l  STAGE PRESS LIST 
S-l l  STAGE TEMP LIST 
S- l l  STAGE DISCRETE LIST A 
616 
617 
I 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
* * C  P O I U  ,*.I.* 
1-48 
S-l l  STAGE DISCRETE LIST B 
GRD DDAS MEAS LIST 
S-IVB DISPLAY DESCRIPTIONS -
S-IVB HYDRAULIC SYSTEM 
S-IVB PROPELLANT LOADING 
S-IVB PROPLJI-S10N TERMINAL COUNT 
S-IVB APS MODE 
S-IVB POWER DISTRIBUTION 
S-IVC! PREPS COMPLETE 
S-IVB PREPS COMPLETE, APS, HYDR, 
MEAS, PU, AND HEX 
S-IVB PREPS COMPLETE, PRESS RECIRC 
S-IVB PREPS COMPLETE, ENGINE CO ORD 
S-IVB READY LOGIC 
S-IVB DAILY POWER SUPPORT 
S-IVB DMON & SWITCH SELECTOR REF 
BPTTERY MONITOR AND POWER TRANS. 
SUPPORT 
S-IVB FUEL TANK He BTL REPRESS D20 
S-IVB AMBIENT HELIUM SPHERE 0-236 
S-IVB COLD HELIUM SPHERES 9-261 
S-NB'G AND E SYSTEMS 
I 104 
105 
121 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
,I*" *,*.I 
REMARKS 
FOR 
N 
4 In 
X  
X  
X  
GRAPH 
GRAPH 
GRAPH 
X  
X  
X 
X 
X  
X 
X  
X  
X 
X  
X  
X  
X 
X  
X 
X  
X  
X I X  
AUTnORIzED 
VEHICLE 
m a  
X 
X  
X  
A D 9  
r n N 3  
X 
X 
X X  
X X  
X X  
X X  
X X  
X X  
X X  
X 
X  
X X  
X X  
X  
X X  
X  
X  
X 
X  
X  
X  
X  
X  X X  
Table 1-9. Saturn V Display Descriptions (Continued) 
IU DISPLAY DESCRIPTIONS 
DISPLAY 
DLSC. 
No. 
7 0 8  
7 1 0  
7 1 1  
7 1 3  
7 1 4  
7 1 5  
7 1 6  
IU ELECT & MECH MEASUREMENTS 
PART II 
CALL 
No. 
1 9 6  
1 9 8  
1 9 9  
2 0 1  
2 0 2  
203  
204 
205  
GUIDANCE & ST-124 MEASUREMENTS 
IU MECh JYSTEMS PART I 
IU VOLT/CURRENT MEASUREMENTS 
GYRO-STAB 
AUX POWER MONITOR 
I 
::: 1 2C6 
FCC INPUT/OUTPUT PARAMETERS 
CSP INPUT/OUTPUT PARAMETERS 
I ! 
8 3 3  
8 3 4  
8 3 5  
8 3 6  
8 3 7  
8 3 8  
8 3 9  
FLIGHT CONTROL END/END DIM 
I 
3 2 1  
3 2 2  
3 2 3  
3 2 4  
3 2 5  
3 2 6  
3 2 7  
S-IC DISPLAY DESCRIPTIONS 
GROUND HYDRAULIC mrr MONITOR 
ENGINE HEATER MONITOR 
S-IC PNEUMATIC SUPPLY MONITOR 
S-l l  LH2 PRECONDITIONING TEMPS 
S-IC EMERGENCY TEMP MONITOR 
S-IC STAGE BUS MONITOR 
S-IC ESE BUS MONITOR 
AUTMORIZED 
FOR VEHICLE 
Table 1-9. Saturn V Display Descriptions (Continued) 
Table 1-9. Saturn \/ Display Descriptions (Continued) 
Table 1-9. Saturn V Display Descriptions (Continued) 
DISPLAY 
DL%. 
NO. 
943 
944 
945 
946 
947 
948 
949 
950 
K S C  C O * U  I I . I I "  
1-5 2 
CALL 
r(O. 
431 
432 
433 
434 
435 
436 
437 
438 
I I C Y  08.1 
DESCRIPTION 
MEASURING - EMERGENCY TEMPS 
MEASURING - DYNAMIC MEAR 
MEASURING - ENGINE TEMPS 
MEASURING - ENGINE PRESS 
MEASURING - PRESS, HYDRAULICS 
MECHANICAL - PRESS, LOX/FUEL 
MECHANICAL - HYDRAULIC SYSTEMS 
MECHANICAL - TEMPS,  LOX PUMPS 
REMARKS 
FOR 
N 
rc In 
AUTHO RI 
VEHICLE 
LCD 
m a  
rcoa 
VIN3 
X 
X 
X 
X 
X 
X 
X 
X 
Table 1-10. Saturn V Permanently Masked MDls 
IODC Number Word Number MDI Numbers 
7 32 2256 thru 2279 
7 33 2280 thru 2303 
2376 thru 2399 
2400 thru 2423 
2424 thru 2447 
2448 thru 2471 
2472 thru 2495 
42 2496 thru 2519 
58 2880 thru 2903 
59 2904 thru 2927 
60 2928 thru 2951 
7 61  2952 thru 2975 
7 ,' 62 2976 thru 2999 ' 
7 63 3000 thru 3024 
NOTE 
-
The L.DOs associated with the above MDls 
are updated every 12 seconds. 
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SECTION II 
OFF-LINE PROGRAMS 
2 - 1  GENERAL 
This section l is ts  a l l  the off-line programs for the Saturn It3 and Saturn V launch vehicle operations. 
Information contained i n  the tabular portion includes IVARS, Program Tit les and Function Descriptions, 
Listing and Document Revision levels, andRelease Dates (or change document status for unreleased prog- 
rams). The following tables appear i n  this section: 
a. Table 2- 1, RCA- 11 OA Supplemental Diagnostic Programs; These programs are used for 
preventative maintenance and problem isolation within the RCA-1 1OA and i ts peripheral equipment. 
b. Table 2-2, RCA-11OA Supplemental Ut i l i ty  Programs; These programs perform functions 
common to a l l  applications. 
c. Table 2-3, RCA-11 OA Supplemental Postprocessing Programs; These programs are used 
for retrieving discrete and non-discrete data logged on the Saturn System Log tapes. 
d. Table 2-4, DDP-224 Suppleniental Programs; These programs are used for DDP-224 
maintenance an(' 9DP-224 /RCA- l lOA interface. 
e. Table 2-5, DEE-6CE Supplemental Diagnostic Programs; These programs are used for 
preventative maintenance and problem isolation on the DEE-(ICE (SDS 9 3 0 / 0 9 2 )  computers. 
f. Table 2-6, DEE-6C/E Supplemental Ut i l i ty  atid Postorocesslnq Proc~ra~ns; These programs 
are used to reduce the datd recorded by tlle DEE-6C/E scan programs. 
2-2 KSC FORM 16-226A 
A l l  programs listed in  paragraph 2 - 1  use the same KSC form to presetit the ass~ciated information 
for each program. An explanation of the siqnificance of headings and columti t it les, arid guideii~ies for 
interpreting the tables 3re as follows: 
a. IVAR; The Internal Variable l istit ig i n  alpl~anumer~cal seqrlericc (programs not assiyned an 
IVAR w i l  I appear at the end of the table as N/A). 
b. NASA Auth Element and Responsible Contractor; The mai I code syrnbo: (must be preceded 
by LV)  of the NASA agency, and tho mriemonic name of t:,e responsible contractor. 
c. Program Tit le and Function; The t i t le  of the program and a short description of its function. 
d. Rev.; The LISTING and/or the DOCUMENT columns indicate the latest revision level for 
both l i s t i ~ s  and documents. 
e. Last Release Date; Indicates the date of the latest rev ision of the prograrii. 
f. Unreleased Program Status, or Open Change Documents (CPCR-PTR); Ustd to indicate an 
unreleased program, program being released, or generhl remarks, as required. 
Ta
bl
e 
2-
1.
 
RC
A-
11
 OA
 S
up
ple
m
en
ta
l D
ia
gn
os
tic
 P
ro
sr
am
s 
IV
A
R
 
AJ
T 
C
P
U
l 
CP
U2
 
CP
U3
 
NA
SA
 A
U
TN
. 
E
LE
Y
E
N
TA
W
O
 
R
ES
PO
NS
IB
LE
 
CO
NT
RA
CT
O
R 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IS
M
 
G
DC
-3
1 
PR
OC
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
I IB
M
 
DE
M
P 
G
DC
-3
1 
I 'B
M
 
G
DC
-3
1 
I 
IB
M
 
DI
CP
 
D
L1
1 
D
Ll
S 
DO
IT
 
DR
UM
 
D
S0
6 
I 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
GD
C-
3 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
U
N
R
EL
EA
SE
D
 P
R
O
CR
AU
 
ST
AT
US
. 
O
R 
O
PE
N
 
CH
AN
G
E 
D
O
CU
uE
W
TS
 
10
-2
8-
69
 
6-
9-
69
 
05
/1
2/
72
 
R
EV
. t
 
Z
 
Ic
P
C
R
-P
TR
) 
L
A
S
T 
R
EL
EA
SE
 
A 
I 
0 3 
I 
I 
DI
SC
RE
TE
 E
VE
NT
S 
M
ON
IT
OR
; 
Ve
rif
ie
s 
th
e 
pr
op
er
 a
pe
ra
tto
n 
of
 th
e 
M
L 
RC
A-
11
OA
 c
o~
np
ut
er
/L
L'G
C 
1 
1
 
D
A
TE
 
02
/2
5/
71
 
10
-0
1-
68
 
3-
11
-6
9 
3-
11
-6
9 
in
te
rfa
ce
 u
n
it 
pr
io
r t
o 
LV
DC
 ~
n
st
al
la
tio
n.
 
D
AI
LY
 D
IS
CR
ET
E 
TE
ST
; 
Ve
rif
ie
s 
th
e 
pr
op
er
 o
pe
ra
tio
n 
of
 th
e 
di
sc
re
te
 o
ut
pu
t c
irc
u~
tr
y ai
id
 th
e 
Di
sc
re
te
 
Co
nt
ro
l E
qu
ip
m
en
t. 
RC
A-
11
OA
/D
DP
 
22
4 
IN
TE
RF
AC
E 
:1
1O
A 
SI
DE
); 
Ch
ec
ks
 th
e 
IO
DC
-6
/D
EC
V 
fo
r s
en
se
 b
it 
pa
tte
rs
 a
nd
 
bl
oc
k 
da
ta
 tr
an
sf
er
. 
2A
 
2A
 
No
ne
 
1
 i 4E t: 0 1 C C C 
I 
2 0
 
13
 
DA
TA
 1
 IN
K 
IN
TE
RF
AC
E;
 T
es
ts
 d
at
a 
lin
k 
!)e
twe
eli 
BH
'L
CC
 a
nd
 A
GC
S.
/M
L 
RC
A-
11
OA
 C
om
pu
te
rs
 
(di
ag
no
sti
c).
 
5-
13
-7
0 / 
AL
AR
M
 J
UM
P 
TE
ST
; 
Ch
ec
ks
 th
e 
op
er
a!i
on
 o
f t
he
 R
CA
-1
1O
A 
jum
p c
~
rc
u
itr
y.
 
CE
NT
RA
L 
PR
OC
ES
SO
R 
1;
 C
he
ck
s 
op
er
at
io
n 
of
 th
e 
RC
A-
11
OA
 i
ns
tru
ct
io
n 
re
pe
rto
ire
 a
nd
 in
di
ca
te
s 
an
y 
fa
ilu
re
s 
in
cu
rre
d,
 a
lo
ng
 w
ith
 a
 p
os
si
bl
e 
ca
us
e 
of
 f
a~
lu
re
. 
CE
NT
RA
L 
PR
OC
ES
SO
R 
2; 
Co
mp
let
es
 v
e
rif
ic
at
io
n 
of
 th
e 
RC
A-
11
OA
 ~
rr
st
ru
ct
io
ri re
pe
rto
we
 a
rid
 a
ug
me
nts
 
ce
nt
ra
l p
ro
ce
ss
or
 d
ia
gn
os
tic
 (T
es
t A
). 
BA
NK
 2
 O
F 
CP
U2
; 
2 
5-
13
-7
0 
N/
A 
1-
04
-6
9 
12
/3
3'7
0 
5 J I 0
 8 8 
In
te
rre
la
te
d 
w
/D
LI
 
BA
NK
 2
 O
F 
DL
IT
; 
I 3 
DI
SC
RE
TE
 O
UT
PU
T/
IN
PU
T;
 
Te
st
s 
th
c 
DC
E 
in
 C
ab
ine
t 8
 b
y 
is
su
in
g o
ff-
l1
r2
 D
Os
 p
lu
gg
ed
 to
 th
e 
IO
DC
s; 
in
du
ce
s 
M
TO
AD
 an
d 
-
.
xc
lu
s~
vi
ty
 fa
ilu
re
 c
he
ck
s 
th
e 
DC
E 
re
sp
on
se
. 
DR
UM
 A
NA
LO
G;
 W
rit
es
 a
nd
 re
ad
s 
cy
cl
in
g 
dr
um
 p
at
te
rn
s 
fo
r s
co
p;n
y 
sr
yn
al
s.
 
0 1
 
DI
SC
RE
TE
 IN
PU
T 
M
ON
IT
OR
; 
Ve
rif
ie
s 
di
sc
re
te
 in
te
rfa
ce
 b
y 
lo
gg
in
g 
an
d 
co
m
pa
rin
g 
ln
on
i 
le
d 
di
sc
re
te
s-
in
.' 
I 
Ta
bl
e 
2-
1.
 
RC
A 
ll
O
A
 Su
pp
lem
en
ta
l D
ia
gr
bo
sti
c 
Pr
og
ra
ms
 (C
orr
tin
ue
d) 
-
.
.
 
-
-
 
-
-
 
-
 
-
-
 
-
-
-
-
 
-
4
 
N
A
SA
 A
JT
H
. 
E
LE
M
E
N
T 
AN
D
 
PR
OG
RA
M 
TI
TL
E 
AN
D 
FU
NC
TI
O
N 
05
36
 L DSll DS14 
-
 z A 5 1 2 3 
B B 0 4 i A
 
R
EV
. I- 5 2 :: 0 4E
 
A P F 
3-
21
-6
9 
,
 
-
1-
11
-6
9 
7-
24
-6
8 
10
-0
1-
68
 
2-
28
-6
9 
I 
C
G
W
TR
AC
TO
R
 
G
DC
-3
1 
IB
M
 
GD
C 
-
31
 
IS
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
- 
, 
D 
I 
-
 
-
 
-
-
-
-
 
I 
L
A
S
i 
R
EL
EA
SE
 
D
A
TE
 
12
/0
3/
7C
 
12
-1
0-
68
 
12
-1
0-
68
 
2-
22
-7
2 
2-
22
-7
2 
4-
6-
72
 
TA
F2
 
CS
17
 
-
-
 
PA
R
T 
It 
OF
 0
50
6:
 
RE
M
O
TE
 M
EM
O
RY
 D
IA
GN
OS
TI
C,
 P
ro
vi
de
s 
di
ag
no
st 
c 
,*
lcl
ly:
 
is
 o
f t
tlc
 R
CA
-1
 1
0A
 h
igh
-s
pe
ed
 m
em
or
y 
fo
r t
he
 u
nm
an
ne
d 
M
L .
 
(Pr
cg
ram
 IS
 d
es
ign
ed
 fo
r s
lo
w 
,ys
te
m
 r
ec
ov
er
y.
) 
RE
M
O
TE
 P
R
KE
SS
O
R
, 
TE
ST
 A;
 
Ch
ec
ks
 o
pe
ra
t~
on
 of
 2
7 
M
LC
 o
r 
AG
CS
C 
R
CA
-1
lO
A 
o
~
e
ra
tio
n co
de
s, 
in
di
ca
tin
g 
al
ly 
fa
ilu
re
s 
in
cu
rre
d,
 a
lo
ng
 w
ith
 a
 p
os
s~
hl
e ca
us
e 
of
 fa
ilu
re
. 
(P
roy
ram
 is
 d
es
iyn
ec
 fo
r s
lo
w 
sy
st
em
 re
co
ve
ry
 .) 
TA
PE
 S
YS
TE
W
 D
lA
Gh
rO
ST
IC
 T
ID
E
S 
II
, P
AR
T 
I; 
Pe
rf
ar
~l
~s
ZO
 
st
ar
t-s
ry
ia
ll, 
lo
gi
c 
an
d 
m
ec
l~
ar
iic
al
 te
st
s 
on
 s
el
ec
te
d 
M
TS
 to
 is
ol
at
e 
fa
~l
ur
es
. 
h
) 1 W
 
U
N
R
EL
EA
SE
D
 P
R
O
G
R
W
 
ST
AT
US
. 
O
R 
O
PE
N
 
CH
AN
G
E 
D
O
CU
YE
NT
S 
(C
PC
R-
P7
R)
 
In
te
rre
la
te
d 
w
/D
S0
6 
In
te
rre
la
te
d 
w
/,/
DS
ld
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IQ
M
 
G
DC
-3
1 
lB
M
 
G
DC
-3
1 
IB
M
 
16
.2
16
4 
45
 6
9,
 
D
S1
9 
I 
D
S
Zl
 
05
23
 
DS
2A
 
G
S2
5 
KS
C 
FO
R
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
RE
M
OT
E 
DR
UM
 D
IA
GN
OS
TI
C;
 T
e-
tq
 th
e 
a
!>
il~
ty
 to
 re
ad
 a
nd
 w
r~
te
 01
1 t
he
 u
11
-a
nn
ed
 M
L 
~
r 
AG
CS
 
RC
A-
11
 OA
 d
ru
m
 w
ith
ou
t p
ar
lty
 e
rr
or
. 
fP
ro
gr
ar
n 
IS
 d
es
r~
ne
d fo
r s
lo:v
 
sy
st
el
v 
r
. 
,
 o
vr
ry
 .) 
RE
Gl
ST
E 
PR
OC
ES
SO
R,
 T
ES
T 
E;
 C
he
ck
s 
op
er
at
io
n 
of
 4
5 
M
LC
 o
r 
AG
CS
C 
RC
A-
11
OA
 o
pe
rz
tio
n 
co
de
s, 
in
di
ca
tin
g 
an
y 
fa
ilu
re
s 
~
n
cu
rr
ed
, a
lo
riq
 w
it1
1 
a 
po
ss
~b
le
 ca
us
e 
of
 fa
ilu
re
. 
!P
ro
ya
m
 IS
 d
es
cg
ne
d 
fo
r s
lo
w 
sy
st
em
 re
co
ve
ry
. 
IO
DC
 C
O
M
PA
TI
BI
LI
TY
 T
ES
T;
 E
?c
ur
es
 p
ro
pe
r o
pc
ra
tio
ri 
!)e
twe
eri
 IO
DC
5 
ar
id 
as
so
ci
at
ed
 ~
n
pu
t/o
ut
pu
t 
de
vic
es
. 
AN
AL
OG
 S
YS
TE
:vl
 C
AL
IB
RA
TI
ON
; 
Ca
l~
br
at
ez
 ar
la
la
y 
s
\ s
te
rn
 u
si
ng
 ~
n
pu
t co
rlt
ro
l d
at
a 
vi
a 
se
lls
e 
sw
itc
ir 
co
nt
ro
l. 
M
AG
NE
TI
C 
TA
PE
 A
K4
LO
G
 C
HE
CK
OU
T;
 C
fie
ck
s t
he
 r
na
qr
ie
t~
c ta
pe
 a
ria
lo
y 
c
~
rc
u
~
ts
 
by
 re
ad
in
g 
a
~
ld
 
w
rit
in
g 
di
ffe
re
nt
 li
ey
 t 
>
~
r
?
 pa
tte
rir
s.
 
A 2 0 A 1
 
TA
PE
 S
YS
TE
M
 D
IA
GN
OS
TI
C 
TA
PE
S 
II
, 
PA
RT
 II
; 
I / 
DR
!.i;A 
DI
AG
NO
ST
IC
; 
Te
st
s 
a
bi
lit
y 
to
 re
ar
! ,
~
rlr
! w
rr
t- 
01
1 
tI,
e 
RC
A-
11
OA
 d
r~
rn
~ wi
th
ou
t p
ar
ity
 e
rr
or
. 
8 
! f f , 
L KSC FORM 14 N .& NASA AUTH. ELEMENT AND RESPONSIBLE CONTRACTOR WAR DS26 DSP6 OS28 DP28 DS38 MEMl SCP 3vr~? NT ST INS-13 IBM INS-13 IBM GDC-31 ISM GDC-31 IBM GDC-31 ISM GDC-31 IBM f26A (S/69) 
Ta
bl
e 
2-
1.
 
RC
A-
 .
10
A
 S
up
ple
me
nt
al 
Di
ag
no
st
ic 
Pr
og
ra
ms
 (C
on
tin
ue
d) 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
1
0
 
z
 I s 
I 
DD
AS
 IN
TE
RF
AC
E 
AC
CE
PT
AN
CE
; 
Fu
nc
tio
na
lly
 c
he
ck
s 
th
e 
op
er
at
io
n 
of 
th
e 
DD
AS
 C
IT
-1
1 
sy
st
em
. 
2 
I ' 
SE
CO
ND
 B
AN
K 
OF
 D
S2
6;
 
3 
CL
OC
K 
O
VE
RA
LL
 T
ES
T;
 C
om
bin
es
 th
e 
3-
PI
T,
 
RT
C,
 C
OC
, 
an
d 
CM
T 
~
~
ia
irl
le
ll,
lic
e t
es
ts
 in
to
 o
ne
 
cc
 ~
c
v
lid
at
ed
 tim
e 
te
st
. 
C
I
I
 
.
.
 
.
 
.
 
F 
.
)G
RA
M 
FO
R 
DS
28
; 
IO
R 
AN
D 
TP
C 
TE
ST
; 
Pe
rfo
rm
s 
pr
ed
ef
in
ed
 te
st
s 
of 
TP
C 
re
gi
st
er
 to
 in
su
re
 it
 is
 o
pe
ra
tio
na
l p
rio
r 
to
 v
e
hi
cl
e 
su
pp
or
t. 
M
EM
O
RY
 D
IA
GN
OS
TI
C;
 P
ro
vi
de
s 
d~
ag
no
st
ic
 an
al
ys
is
 o
f t
hf
. R
CA
-1
1O
A 
hi
gh
 sp
ee
d 
nle
rn
or
y. 
SE
NS
E 
CO
NT
RO
L 
PA
N
EL
 C
HE
CK
OU
T; 
Ch
ec
ks
 lo
r p
ar
ity
, 
e
xc
lu
si
vi
ty
 a
nd
 M
TO
AD
 e
rr
or
s.
 
DC
E 
SE
LF
 T
ES
T;
 
DC
E 
SE
LF
 T
ES
T 
TA
BL
ES
; 
Ta
bl
es
 fo
r u
se
 w
ith
 S
VD
P.
 
U
N
R
EL
EA
SE
D 
PR
O
G
RA
M
 
ST
AT
U
S.
 O
R 
O
PE
N
 
Ri;{iE- 
1 CHANGE DOCUM
EN
TS
 
1 
a
 
(C
PC
R.
PT
RI
 
U
 
lV
A
R
 
FU
03
 
I 
M
SF
C 
N
AS
A 
AU
TH
. 
E
LE
M
E
N
T 
AN
D
 
R
ES
PO
NS
IB
LE
 
C
O
N
TR
AC
TO
R
 
BO
OT
 
CD
AC
 
FU
07
 
I M
SF
C 
CA
P-
B 
CA
P-
B 
I
 
(S
C 
FO
RM
 1
6-
22
6A
 0
 6
9) 
M
U
03
 
TC
AC
 
Ta
bl
e 
2-
2.
 
RC
A-
11
O
A 
Su
pp
lem
en
ta
l U
til
ity
 P
ro
gr
am
s 
CA
P-
A 
IB
M
 
CA
P-
B 
PR
OG
RA
M 
1
 IT
LE
 AN
D 
FU
NC
TIO
N 
RE
V.
 
LA
ST
 
ST
AT
US
, O
R 
O
PE
N 
R
EL
EA
SE
 
I CH
AN
C
E 
D
O
CU
M
EN
TS
 
(C
PC
R-
PT
R)
 
I U
W
RE
LE
AS
EO
 P
R
O
G
RA
M
 
CA
R[ 
DU
PE
 A
ND
/O
R 
CO
MP
AR
E;
 
Du
pl
ic
at
es
 a
nd
/o
r 
co
m
pa
re
s 
ca
rd
s,
 l
is
ts
 B
CD
 c
ar
ds
, 
an
d 
du
m
ps
 
bi
na
ry
 c
ar
ds
. 
I I
 I 
7-
14
-6
9~
 
7
 AC
TI
ON
 T
AB
LE
 O
PE
RA
TI
O
NA
L 
M
AI
NT
EN
AN
CE
; 
Ge
ne
ra
te
s 
ac
tio
n 
ta
bl
es
 a
nd
 li
st
in
gs
 fo
r o
pe
ra
tin
g 
sy
st
em
 ta
pe
s 
as
 r
eq
ui
re
d 
du
e 
to
 a
ct
io
n 
ta
bl
e 
ch
an
ge
s. 
UX
EX
 B
O
O
TS
TR
AP
 L
OA
DE
R;
 
Pr
in
ts
 in
st
ru
ct
io
ns
 fo
r l
oa
di
ny
 U
YE
X 
th
en
 lo
ad
s 
th
e 
ap
pr
op
ria
te
 ro
ut
in
es
. 
LV
DC
 #
JO
N-
FL
IG
HT
 T
AP
E 
LI
ST
/E
DI
T,
 
BA
NK
 1
; P
ro
vi
de
s 
a 
lis
t f
ul
lc
tio
n 
fo
r s
eq
ue
nc
tn
g 
an
d 
an
 e
di
t 
11
 
fu
nc
tio
n 
fo
r u
pd
at
in
g 
th
e 
va
ria
bl
e 
ta
bl
es
 w
ith
in
 th
e 
LV
DC
 V
eh
ic
le
 T
es
t P
ro
gr
am
 (V
TP
). 
1 5E 0 
D
IS
PL
AY
 D
ES
CR
IP
TI
ON
 B
IN
AR
Y 
TA
PE
 M
ER
GE
; 
M
er
ge
s 
st
ag
e 
bi
na
ry
 d
is
pl
ay
 d
es
cr
ip
tio
n 
ta
pe
s 
in
to
 
a 
m
as
te
r b
in
ar
y 
di
sp
la
y 
de
sc
rip
tio
n 
ta
pe
. 
LV
D
C 
NG
N-
FL
IG
HT
 T
AP
E 
LI
ST
/E
DI
T,
 
BA
NK
 2
; 
Pr
ov
id
es
 a
 li
st
 fu
nc
tio
n 
fo
r s
eq
ue
nc
in
g 
an
d 
an
 e
di
t 
13
 
fu
nc
tio
n 
fo
r u
pd
at
in
g 
th
e 
va
ria
bl
e 
ta
ble
; 
w
ith
in
 th
e 
LV
DC
 V
TP
. 
0 
5F
 
4A
 
LV
DC
 N
ON
-F
LI
GH
T 
TA
PE
 L
IS
T/
ED
IT
, 
BA
NK
 4
; 
Pr
ov
id
es
 a
 li
st
 fu
nc
tio
n 
fo
r s
eq
ue
nc
in
g 
an
d 
an
 e
di
t 
fu
nc
tio
n 
fo
r u
pd
at
in
g t
he
 v
ar
ia
bl
e 
ta
bl
es
 w
ith
in
 th
e 
LV
DC
 V
TP
. 
I 
10
-2
-7
0 
1-
12
-7
0 
LV
DC
 N
ON
-F
LI
GH
T 
TA
PE
 L
IS
T/
ED
IT
, 
BA
NK
 3
; 
Pr
ov
id
es
 a
 li
st
 fu
nc
tio
ri 
fo
r s
eq
ue
nc
iny
 a
nd
 a
n 
ed
it 
fu
nc
tio
n 
fo
r u
pd
at
in
g 
th
e 
va
ria
bl
e 
ta
bl
es
 w
ith
in
 th
e 
LV
D
C 
VT
P.
 
LV
DC
 N
ON
-F
LI
GH
T 
TA
PE
 L
IS
T/
ED
IT
, 
BA
NK
 5
; 
Pr
ov
id
es
 a
 l'
is
t f
un
ct
io
n 
fo
r s
eq
ue
nc
in
g 
an
d 
an
 e
di
t 
fu
nc
tio
n 
fo
r u
pd
at
in
g 
th
e 
va
ria
bl
e 
ta
bl
es
 w
ith
ln
 th
e 
LV
DC
 V
TP
. 
1
0
 
LV
DC
 N
ON
-F
LI
GH
T 
TA
PE
 L
IS
T/
ED
IT
, 
BA
NK
 6
; 
Pr
ov
id
es
 a
 li
st
 fu
nc
tio
n 
fo
r 
se
qu
en
cin
g 
an
d 
an
 e
di
t 
fu
nc
tio
n 
fo
r u
pd
at
in
g 
th
e 
va
ria
bl
e 
ta
bl
es
 w
ith
in
 th
e 
LV
DC
 V
TP
. 
1 
L/
V 
GS
E 
VE
H
IC
LE
 M
EA
SU
RE
M
EN
T 
CA
RD
 V
AL
ID
AT
OR
; 
Ru
ns
 a
 p
re
ch
ec
k 
on
 a
ll 
m
ea
su
re
m
en
ts
 c
ar
ds
 
I 1
 
pr
io
r t
o 
:h
eir
 b
ei
ng
 re
le
as
ed
, 
to
 b
e 
us
ed
 fo
r g
en
er
at
ing
 th
e 
m
ea
su
re
m
en
t t
ab
le
s.
 
I 
TA
PE
 C
OP
Y 
AN
D/
OR
 C
OM
PA
RE
; 
Co
pi
es
 a
nd
/o
r 
co
m
pa
re
s 
ca
rd
 d
ec
ks
 o
r 
ta
pe
s 
~
n 
BC
D 
or
 b
in
ar
y,
 p
ac
ke
d 
I 
0 
or
 u
np
ac
ke
d,
 w
ith
 a
ny
 c
or
nb
in
at
io
n 
of
 in
pu
t/o
ut
pu
t. 
I 
Ta
bl
e 
2-
2.
 
RC
A-
11
0-
A 
Su
pp
lem
en
ta
l U
til
ity
 F
ro
gr
am
s 
(C
on
tin
ue
d) 
-
 
-
 
-
 
N
AS
A 
N
T
H
. 
E
LE
M
E
N
T 
AN
D
 
lV
A
R
 
R
ES
PO
N
Sl
BL
E 
I 
I CONT
R
AC
TO
R
 I 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
T 
LS
T 
U
P2
0 
U
PM
P 
CA
P-
B 
I UTI
LI
TY
 T
AP
E 
DU
M
P;
 P
rin
ts
 B
CD
 fo
&a
tte
d 
ta
pe
s 
or
 d
um
ps
 ta
pe
s 
of
 a
ny
 fo
rm
at
, 
na
m
el
y 
bi
na
ry
 o
r 
sy
m
bo
lic
. 
SA
TU
RN
 V
 A
TO
LL
 V
AL
ID
AT
OR
; 
Te
st
s 
th
? 
a
bi
lit
y 
of
 th
e 
AT
O
LL
 p
ro
ce
ss
or
 to
 d
et
ec
t i
nv
al
id
 v
al
id
at
or
 
IB
M
 
CA
P-
B 
I oper
at
or
s. 
I UPT
A 
I 
I MAG
 T
AP
E 
VE
RI
FY
; 
Op
er
at
es
 a
s 
a
n
 o
ff-
lin
e 
u
til
ity
 pr
og
ra
m 
to
 v
er
ify
 th
at
 th
e 
m
ag
ne
tic
 ta
pe
s 
to
 b
e 
us
ed
 
fo
r o
pe
ra
tio
na
l s
up
po
rt 
lo
gg
in
g a
re
 o
f s
uc
h 
qu
a1
 ity
 to
 g
ive
 fa
vo
ra
bl
e 
re
su
lts
. 
CA
 P
-B
 
CA
RD
 IM
AG
E 
TA
PE
 E
DI
TO
R/
GE
NE
RA
TO
R;
 
Pe
rfo
rm
s 
a
ll 
pu
rp
os
e 
:a
rd 
im
ag
e 
ed
its
, 
al
sc
 e
di
ts
 D
EE
-6
 
I I U
PT
E 
I 
I poin
t q
ue
st
io
n 
ta
bl
es
. 
llO
A/
D
EE
-6
 
TA
BL
ES
 M
ER
GE
 P
RO
GR
AM
; 
M
er
ge
s 
DE
E-
6 
OP
S 
Sy
ste
m
 P
A 
ta
bl
es
 w
ith
 D
EE
-6
 
M
on
ar
ch
 ID
 ta
bl
es
 fo
r i
np
ut
 to
 U
P2
6.
 
I U
VS
S 
1 C
AP
%
 
I ll
O
A/
D
EE
-6
 U
TI
LI
TY
 P
AC
KA
GE
; 
Co
nt
ro
ls 
pe
rip
he
ra
l e
qu
ipm
en
t f
or
 o
ff-
lin
e 
u
til
ity
 p
ro
gr
am
s. 
UX
E D
 
UX
EX
 
U
XM
L 
YS
AC
 
Y S
AE
 
CA
P-
B 
CA
P-
B 
CA
 P
-B
 
CA
 P-
A 
CA
P-
A 
11
0A
 O
FF
-L
IN
E 
ED
IT
OR
; 
Ed
its
 o
ff-
lin
e 
pr
og
ra
ms
 b
ei
ng
 m
ai
nt
ai
ne
d 
on
 th
e 
UX
EX
 s
ys
te
m
 ta
pe
 a
s 
w
e
ll 
as
 lo
ad
in
g 
an
d/
or
 e
xe
cu
tin
g 
pr
og
ra
ins
 th
at
 a
re
 i
n 
as
se
in
bl
er
 o
bje
ct,
 r
aw
 b
in
ar
y 
fo
rin
 (c
ard
s o
r 
ta
pe
), 
or
 
DA
P 
bi
na
ry
 d
ec
ks
, 
to
 b
e 
ad
de
d 
to
 th
e 
sy
st
em
 ta
pe
. 
11
0-
A 
O
FF
-L
IN
E 
EX
EC
UT
IV
E;
 C
on
tro
ls 
th
e 
lo
ad
in
g 
a*
id
 ex
ec
ut
in
g 
of
 o
ff-
lin
e 
pr
oy
ra
tn
s 
un
de
r 
its
 co
nt
ro
l. 
11
0A
 M
IN
I L
OA
DE
R 
PR
OG
RA
M;
 P
ro
vi
de
s 
a 
bi
na
ry
 c
ar
d 
lo
ad
er
 c
ap
ab
le
 o
f l
oa
di
ng
 S
LA
P,
 T
AM
E,
 o
r 
pu
re
 b
in
ar
y.
 
PR
EC
O
M
PI
LA
TI
O
N 
AT
O
LL
 V
AL
ID
AT
OR
; 
Re
du
ce
s 
pr
og
ra
m 
ch
ec
ko
ut
 ti
m
e 
vi
a 
sc
ru
tin
iz
at
io
n 
of
 p
ro
gr
am
 
im
pu
lse
 o
pe
ra
to
rs
 p
rio
r t
o 
on
-l 
~
n
e
 
ch
ec
ko
ut
. 
AT
O
LL
nR
AN
SL
AT
O
R 
SY
ST
EM
 L
OA
DE
R 
YS
CP
 
YS
CT
 
CA
P-
A 
CA
P-
A 
IC
D 
TA
PE
 C
OM
PA
RE
 A
ND
 U
PD
AT
E;
 C
on
sis
ts
 o
f 5
 s
ub
-p
ro
gr
am
s 
co
m
bin
ed
 to
 fo
rm
 1
 pr
og
ra
m.
 
Th
ey
 
ar
e 
th
e 
up
da
te
 p
ro
gr
am
, 
YS
CP
, 
hi
gh
 sp
ee
d 
lis
t, 
LI
ST
, 
ca
rd
 li
sl
, 
CR
EA
D,
 c
ha
ra
ct
er
 t
itl
e 
ch
ec
k, 
DE
EC
, 
an
d 
ta
pe
 c
om
pa
re
, 
CO
M
P.
 
IV
AR
 C
AR
D 
TI
TL
IN
G;
 T
hi
s 
pr
og
ra
m 
se
ar
ch
es
 th
e 
IC
D 
ta
pe
 a
nd
 p
rin
ts
 th
e 
di
sc
re
te
 n
am
es
 fo
r t
he
 A
TO
M
 
IV
AR
 c
ro
ss
-r
ef
er
en
ce
 c
ar
ds
 s
up
pl
ie
d 
as
 p
ro
gr
ar
r 
:n
pu
t. 
I
 
L 
I 
W
SC
 F
O
R
M
 1
C-
22
6A
 1
5 
69
1 
U
N
R
EC
EA
SE
D 
PR
O
G
RA
M
 
ST
AT
US
, 
OR
 O
PE
N 
CH
AN
CE
 D
O
CU
M
EN
TS
 
(C
PC
R-
PT
R)
 
Li
st
in
g 
Da
te
 
1-
11
-7
1 
LA
ST
 
R
EL
EA
SE
 
D
A
TE
 
1-
19
-7
1 
2 2 RE
V.
 +
 
a
 ;
 
2 
1-
12
-7
2 
Pr
el
im
in
ar
y I Release 
3-
8-
71
 
11
-1
8-
6 
3-
9-
72
 
4-
1-
72
 
9-
24
-7
0 
9-
24
-7
0 
7-
28
-6
9 
7-
01
-7
0 
3-
13
-7
2 
5-
10
-7
2 
10
-0
2-
70
 
10
-0
2-
70
 
0 1
 
1A
 
2 2
6
 
5 1
0
 
2 0 0 0 3 0 
3 
; 
1
 
1A
 
2 0 5 5 2 4 2 2 3 3 
Ta
bl
e 
2-
2.
 
R
CA
-1
10
-A
 S
up
ple
m
en
ta
l U
til
ity
 P
ro
gr
am
s 
(C
on
tin
ue
d) 
RE
V.
 
N
AS
A 
AU
TH
. 
E
LE
M
E
N
T 
A
N
D
 
CO
.(T
RA
CT
OR
 
PR
OG
RA
M 
TI
TL
E 
AN
D 
FU
NC
TI
ON
 
AT
OM
ffS
CP
 
BO
O
TS
TR
AP
 L
OA
DE
R;
 T
hi
s 
pr
og
ra
m 
lo
ad
s 
Y
SL
2 
v
ia
 th
e 
pr
el
oa
d/
loa
d 
sw
itc
h 
on
 th
e 
co
nt
ro
l p
an
el
. 
AT
OM
ffS
CP
 
LO
AD
ER
 A
ND
 C
ON
TR
OL
; 
Th
is
 is
 th
e 
lo
ad
er
 a
nd
 c
on
tro
l p
ro
gr
am
 fo
r Y
SC
P 
an
d 
AT
OM
. 
AT
O
LL
 T
O
 E
N
G
LI
SH
 T
RA
NS
LA
TO
R 
SY
ST
EM
 L
OA
DE
R 
AT
O
LL
 M
LS
R 
CO
M
PA
RE
 P
RO
GR
AM
; 
W
ill
 c
om
pa
re
 th
e 
M
LS
R 
in
 th
e 
AT
O
LL
 p
ro
yr
al
li t
o 
th
e 
rA
ca
se
d 
ba
se
lin
e 
M
LS
R 
an
d 
id
en
tif
y 
di
ffe
re
nc
es
, 
if 
an
y. 
M
ES
SA
G
E 
OU
TP
UT
/IO
DC
 C
ON
TR
OL
 F
OR
 T
HE
 Y
SL
T 
SY
ST
EM
. 
VE
RB
AG
ER
ET
RI
EV
PL
FO
RT
HE
YS
LT
 S
YS
TE
M
. 
LA
S
T 
R
EL
EA
SE
 
D
A
TE
 
JN
RE
LE
AS
ED
 P
RO
G
RA
M
 
ST
AT
US
, 
OR
 O
PE
N
 
CH
AN
G
E 
DO
CU
M
EN
TS
 
(C
PC
R-
PT
R)
 
Ta
bl
e 
2-
3.
 
RC
A-
11
OA
 S
up
ple
me
nt
al 
Po
st
pr
oc
es
sin
g 
Pr
og
ra
ms
 
*
FU
DD
 
GD
C-
32
 
DD
AS
 D
IG
IT
AL
 T
AP
E 
GE
NE
RA
TO
R;
 R
ea
ds
 U
DA
S 
an
d 
w
rit
es
 tl
ie
 d
at
a 
fro
m
 :h
e 
sp
ec
ia
l a
dd
re
ss
 o
n 
a 
I IBM
 
1 digit
al
 ta
pe
 th
at
 c
an
 b
e 
re
ad
 b
y 
an
y 
di
gi
ta
l c
om
pu
ter
. 
IV
AR
 
%
UN
N 
GD
C-
32
 
T
M
 D
IG
IT
AL
 T
AP
E 
PO
ST
PR
OC
ES
SO
R;
 P
ro
vi
de
s 
t!ie
 c
ap
ab
ili
ty
 to
 r
ea
d 
a 
di
gi
ta
l t
ap
e 
in
 th
e 
sp
ec
ifi
ed
 
I IBM
 
I format
 a
nd
 o
ut
pu
t t
he
 r
eq
ue
st
ed
 d
at
a 
on
 th
e 
lin
e 
pr
in
te
r. 
TA
PE
 C
ON
VE
RT
ER
; 
Co
nv
er
ts 
da
ta
 c
om
in
g 
fro
m
 a
 s
pe
ci
fie
d 
in
pu
t t
ap
e 
an
d 
th
en
 w
rit
es
 th
e 
co
nv
er
te
d 
da
ta
 
on
 a
 s
ec
on
d 
ta
pe
. 
I 
I
D
D
R
 
I CAP-
B 
I OFF-
LI
NE
 D
l !',
CR
ET
E 
RE
TR
;E
VA
L;
 
N
AS
A 
Al
p"
'. 
EL
EM
EI
. 
J 
RE
SP
O
NS
IB
LE
 
CO
NT
RA
CT
O
R 
V
U
O
O
 
zv
o2
 1 
I OFF-
L.
IN
E 
QU
lC
K-
LO
OK
 D
IS
CR
ET
E 
DA
TA
 R
ET
RI
EV
AL
; 
Pr
ov
id
es
 a
 Il
lca
ns
 o
f r
et
rie
vi
ng
 th
e 
lo
gg
ed
 
di
sc
re
te
 d
at
a 
on
 th
e 
Sa
tu
rn
 V
 s
ys
te
m
 lo
g 
ta
pe
- .
 
PR
OG
RA
M 
TI
TL
E 
AN
D 
FU
NC
TI
O
N 
GD
C-
32
 
IB
M
 
I
V
A
T
 
I CAP-
B 
I ATOL
L 
TR
AC
E 
DA
TA
/F
LI
G
HT
 C
OM
PU
TE
R 
DA
TA
 R
ET
RI
EV
AL
; 
Re
tri
ev
es
 d
at
a 
lo
gr
~e
d un
de
r t
lie
 A
TC
O 
or
 F
LY
 1
 he
ad
er
s. 
ZV
ET
 
( CA
P-
B 
I EV
EN
TS
 TR
AI
l.; 
Pr
ov
id
es
 a
 ti
m
e 
hi
st
or
y 
o: 
ev
en
ts
 w
lii
ch
 o
cc
ur
re
d 
d!
lr~
ng
 a 
Sa
tu
rn
 V
 te
st
 o
r 
la
u~
~c
h.
 
ZV
M
S 
I CA
P-
B 
I ZV
M
T 
SY
ST
EM
 M
ES
SA
G
E 
PA
CK
AG
E;
 
l
V
M
T
 
I CAP-
B 
I MTO
l T
AP
E 
PO
ST
 P
RO
CE
SS
OR
; 
Pr
oc
,e
ss
es
 e
ac
h 
DD
AS
 s
am
ple
 lo
yy
ed
 b
y 
M
TO
l a
rid
 g
ive
s 
th
e 
ou
tp
ut
 i
n 
vo
lts
 0.
 
en
gin
ee
rin
g 
u
n
its
. 
SU
BP
 
I CAP
-B
 
I SU
BI
IO
UT
IN
E 
PA
CK
AG
E 
FO
R 
ZV
R
E 
ON
LY
; 
ZV
R
E 
I CAP
-B
 
I 
NO
N-
.D
IS
CR
ET
E:
 D
AT
A 
RE
TR
IE
VA
L;
 R
et
rie
ve
s.
 f
or
m
at
s, 
an
d 
lis
ts
 s
el
ec
te
d 
da
ta
 fr
om
 th
e 
SV
 lo
g 
ta
pe
r 
an
d 
ca
n
 pr
ov
id
e 
n
n
 o
ct
al
 d
ur
t~
p o
f t
he
 lo
g 
ta
pe
 w
ith
 h
ea
de
r i
nf
or
m
at
io
n 
de
co
de
d.
 
1
,
-
 
SC
 F
O
R
M
 1
6-
21
6A
 (5
 6
9) 
ZV
SS
 
U
N
R
EL
EA
SE
D 
PR
OG
RA
M
 
LA
ST
 
ST
AT
US
, 
O
R 
O
PE
N
 
R
EL
EA
SE
 
C
H
AN
C
E 
D
O
C
U
M
EN
TS
 
D
A
TE
 
(C
PC
R-
PT
R:
 
*
M
SF
C 
Ge
l iv
er
ed
 P
ro
gr
am
 
CA
P-
B 
I/O
 '5
UB
RO
UT
IF
IE
 P
AC
KA
GE
; 
Co
nt
ro
ls 
a
ll 
pe
rip
lie
ra
l e
qu
ium
en
t f
or
 S
at
ur
n 
V 
po
st
pr
oc
es
sic
q 
pr
og
ra
n~
s 
Ta
bl
e 
2-
4.
 
D
D
P-
22
4 
Su
pp
lem
en
ta
l P
ro
gr
am
s 
PR
OG
RA
M 
TI
TL
E 
AN
D 
FU
NC
TI
ON
 
h
) do 
R
CA
-1
10
A/
DD
P-
22
4 
IN
TE
RF
AC
E 
(2
24
 S
ide
); 
Ch
ec
ks
 th
e 
IO
DC
-6
/D
EC
V 
fo
r 
se
ns
e 
bi
t p
at
te
rn
s 
an
d 
bl
oc
k 
da
ta
 tr
an
sr
er
. 
D
D
P-
22
4 
AR
IT
H
kl
E 
TIC
 F
UN
CT
IO
NA
L 
TE
ST
; 
Te
st
s 
a
ll 
ar
ith
m
et
ic 
lo
gi
c.
 
r-
 
IV
A
R
 
DI
CP
 
DS
AT
 
DS
CP
 
DS
DP
 
DS
M
D 
DS
RM
 
DS
SS
 
DS
TA
 
DS
TO
 
-
 KS
C 
FO
R
M
 
D
D
P-
22
4 
CE
NT
RA
L 
PR
OC
ES
SO
R 
TE
ST
; 
Ve
rif
ie
s 
pr
op
er
 o
pe
ra
tio
n 
of
 th
e 
D
D
P-
22
4 
lo
gi
c 
el
em
en
ts
 
w
ith
 e
m
ph
as
is 
o
n
 th
e 
in
st
ru
ct
io
n 
re
pe
rto
ire
. 
AU
TH
 
EL
EM
EN
T 
Ah
 
RE
SP
O
NS
IB
L 
CO
NT
RA
CT
C 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
G
DC
-3
1 
IB
M
 
16
-2
26
A 
15
 6
91
 
D
IG
IT
AL
 S
W
IT
CH
 C
HE
CK
OU
T;
 T
es
ts
 th
e 
op
tio
ns
 a
nd
 c
on
:ro
ls 
of
 th
e 
di
gi
ta
l s
w
itc
h.
 
D
D
P-
22
4 
M
EM
OR
Y 
DI
AG
NO
ST
IC
; 
Ve
rif
ie
s 
th
e 
op
er
at
io
n 
of
 a
ll 
D
D
P-
22
4 
m
em
or
y 
lo
ca
tio
ns
 a
nd
 
di
ag
no
se
s 
an
y 
fa
ilu
re
s 
en
co
un
te
re
d.
 
RE
FR
ES
Y 
M
EM
OR
Y 
DI
AG
NO
ST
IC
; 
Pe
rfo
rm
s 
a 
co
m
ple
te
 te
st
 o
f r
ef
re
sh
 m
em
or
ie
s,
 d
at
a 
pa
tch
es
, 
an
d 
co
nt
ro
l u
n
its
, 
an
d 
th
en
 tr
an
sf
er
 o
f d
at
a 
fro
m
 re
fre
sh
 m
em
or
ies
 to
 c
on
so
le
s.
 
SE
NS
E 
SW
IT
CH
 T
ES
T;
 C
on
tin
uo
us
ly 
ch
ec
ks
 th
e 
st
at
us
 o
f t
he
 D
D
P-
22
4 
se
ns
e 
sw
itc
he
s.
 
D
D
P-
22
4 
CO
NS
OL
E 
AL
IG
NM
EN
T 
TE
ST
; 
Pr
ov
id
es
 co
ns
ol
e 
di;
pla
ys
 
an
d 
co
nt
ro
ls
 to
 a
id
 in
 al
ig
ni
ng
 
an
d 
tro
ub
le
sh
oo
tin
g 
di
sp
la
y 
co
ns
ol
e 
eq
uip
m
en
t. 
TY
PE
W
RI
TE
R 
OU
TP
UT
 T
ES
T;
 P
er
fo
rm
s 
pr
ed
ef
in
ed
 te
st
s 
on
 th
e 
ty
pe
wr
ite
r 
to
 in
su
re
 i
t i
s 
op
er
at
io
na
l 
pr
io
r t
o 
ve
hi
cl
e 
te
st
in
g.
 
LA
S
T 
RE
LE
AS
E 
D
A
TE
 
5-
12
-7
2 
5-
11
-7
2 
9-
15
-6
9 
10
-1
0-
69
 
2-
24
-7
0 
1-
12
-7
0 
1-
5-
 7
1
 
7-
27
-7
0 
1-
5-
 7
1
 
U
N
R
EL
EA
SE
D
PR
O
C
R
AM
 
ST
AT
US
. 
O
R 
O
P
E
h 
CH
AN
CE
 D
OC
UM
EN
TS
 
(C
PC
R-
PT
R)
 
Ta
bl
e 
2-
5.
 
DE
E-
6C
/E
 
Su
pp
lem
en
ta
l D
~a
gn
os
tic
 Pr
og
ra
ms
 
I 
N
AS
A 
A
U
TH
. 
EL
EM
EN
T 
AN
D
 
IV
AR
 
R
E
SP
O
N
SI
BL
E 
1 
/ .oNT.Ac
To
.~
 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
I 
D
D
5
li
 
O
H5
1 
I D
D
54
 
I G
CC
-2
7 
f 
PH
OT
O-
RE
AD
ER
 T
ES
T;
 P
er
fo
rm
s 
a 
fu
ri
ct
~o
~~
al
 
te
st
 o
r 
tli
e 
XD
S 
9
3
0
 pa
pe
r t
ap
e 
re
ad
er
. 
D
D
53
 
G
DC
-2
7 
TE
LE
TY
PE
 T
ES
T;
 P
er
fo
rm
s 
a 
te
st
 o
f t
tic
 X
DS
 9
3
0
 te
le
ty
pe
 ~
n
pc
~t
 
ac
ce
pt
at
~c
e a
rid
 ~
rit
cr
po
la
tio
n,
 ou
tp
ut
 
/ 
I IBM
 
1 valid
ity
, 
an
d 
ou
tp
ut
 ti
m
in
g.
 
GD
C-
27
 
IB
M
 
SY
ST
EM
 T
ES
T;
 P
er
fo
rm
s 
a 
fu
nc
tio
n 
te
st
 o
f c
yc
le
 fl
~p
-fl
op
s,
 in
te
rru
pt
s,
 c
om
pa
ra
to
r c
ou
nt
er
, 
cl
oc
k,
 
re
m
ot
e 
pa
ne
l i
np
ut
s,
 F
ra
nk
lin
 P
rin
te
rs
, 
an
d 
th
e 
re
ni
ot
e 
po
we
r ~
n
di
ca
to
r. (
DD
51
 - 
XD
S 
93
0)
 
(D
D5
1/D
H5
1 
XD
S 
93
0/
Re
m
ot
e 
XD
S 
09
2)
 
GD
C-
27
 
IB
M
 
I DD
bO
 
"
"
yf
i2
7 
1 MAG
NE
TI
C 
TA
PE
 U
NI
T 
DI
AG
NO
ST
IC
; 
Is
ol
at
es
 to
 P
C 
~
rio
rl~
rlc
s 
,
?r
it!
'or
 ~
~
~
c
c
l~
ar
~r
ca
l/
el
cc
tr
rc
al
 
co
t~
~l
io
t~
et
its
, 
I 
w
ith
in
 th
e 
XD
S 
93
0 
M
ag
ne
trc
 T
ap
e 
Co
rit
ro
l 
UI
II~
, h
~~
a!
jrie
t 
IC
 T
ap
e 
Un
it,
 o
r 
M
ag
ne
tic
 T
ap
e 
De
ck
. 
PA
PZ
R
 T
AP
E 
PU
NC
H 
TE
ST
; 
Ve
rif
ie
s 
th
at
 k
lle
 p
er
fo
rrn
an
cc
 o
f t
he
 X
DS
 9
3
0
 pu
t~
ch
 is
 w
ith
in
 to
le
ra
nc
e,
 
an
d 
th
at
 th
e 
re
ad
er
 IS
 f
un
ct
io
ni
ng
 p
ro
pe
rly
. 
G
DC
-2
7 
1 
,B
M
 
I 
D
D
bl
/ 
/ GD
C-
27
 
HI
/L
OW
 S
PE
ED
 D
AT
A 
LI
NK
 D
IA
GN
OS
TI
C;
 P
er
fo
rti
is 
a 
co
m
yle
tc
 d
ia
g~
io
st
ic
 cli
ec
h 
81
 tl
ie
 rr
du
rld
at
it,
 
hi
gh
 a
nd
 lo
w 
sp
ee
d 
da
ta
 li
nk
 s
ys
te
m
, 
be
tw
ee
ll 
th
e 
Re
m
ot
e 
Pr
og
ra
rtr
n~
ab
lc S
ca
rlr
ler
 (X
Dh
-0
92
) r
r1
 th
e 
M
ob
ile
 L
au
nc
he
r 
-
r>
d t
he
 D
EE
-6
 C
om
pu
te
rs
 (X
DS
-9
30
) i
n 
th
e 
LC
C.
 
W
-B
UF
FE
R 
LI
N
E 
PR
IN
'T
ER
 A
CC
EP
TA
NC
E 
TE
ST
; 
Ve
rrf
ie
s 
th
e 
f~
rr
~c
tr
or
~~
rl
q 
of
 th
e 
al
pl
la
nu
tn
er
~c
 lrn
e 
pr
in
te
r, 
w
he
n 
co
rln
ec
te
d 
lo
ca
lly
 to
 tt
ic
 X
DS
 9
30
. 
TI
M
E 
M
U
LT
IP
LE
X 
I..
~>
M
M
UN
IC
AT
IO
N 
CH
AN
NE
L 
DI
AG
NO
ST
IC
; 
Is
ol
at
es
 a
ny
 It
ar
dw
ar
c 
fa
ilu
re
 w
itl
iit
i 
th
e 
XD
S 
9
3
0
 T
im
e 
bl
trl
tip
le
x 
Co
rri
rrr
un
ica
tio
r~
 Cf
in
r~
rie
l (T
MC
C)
 ci
rc
ur
try
 . 
ny
 i 1
 
1 
\3
 
K
SC
 F
O
R
M
 1
6-
22
61
 1
5 
69
) 
*
 D
el
et
ed
 P
ro
gr
am
s 
Ta
bl
e 
2-
5.
 
DE
E-
6C
/E
 
Su
pp
lem
en
ta
l D
ia
gn
os
tic
 P
ro
gr
am
s 
:C
on
tin
ue
d) 
N
A
SA
 A
U
TH
. 
E
LE
M
E
Y
T A
NI
 
R
E
SP
O
N
SI
BL
I 
C
O
N
TR
AC
TO
I 
G
DC
-2
7 
IB
M
 
D
b6
5 
3D
66
/ 
O
H6
6 
G
DC
-2
7 
IB
M
 
G
DC
-2
7 
I B
M
 
G
DC
-2
7 
IB
M
 
GD
C-
2 
7 
IB
M
 
u
-
-
 
K
SC
 F
O
R
M
 1
6-
21
6A
 (5
 69
) 
I 
R
EV
. 
SC
AN
 S
YS
TE
M
 L
OG
IC
 D
IA
GN
OS
TI
C;
 I
so
la
te
s 
an
y 
ha
rd
wa
re
 fa
il~
rr
e w
ith
in
 th
e 
sc
an
 s
ys
te
m
 lo
gi
c 
ci
rc
ui
try
. 
(D
D1
3 R
em
ot
e 
XD
S 
93
0)
 (D
D6
1i'
DH
61
 R
em
ot
e 
XD
S 
09
6)
 
M
EM
OR
Y 
UN
IT
 D
IA
GN
OS
TI
C;
 P
er
fo
rm
s 
a 
de
ta
ile
d 
ve
rif
ic
at
io
ri 
of
 th
e 
m
ai
n 
fra
m
e 
m
er
no
ry
. 
C
 
2
 
=
 2 II 
I 
CE
NT
RA
L 
PR
OC
ES
SO
R 
UN
IT
 D
IA
GN
OS
TI
C;
 P
er
fo
rrr
~s
 a 
de
b1
 le
d 
ve
rif
ic
at
io
n 
of
 th
e 
Ce
nt
ra
l P
ro
ce
ss
or
 
Un
it 
(C
PU
) 
fo
r a
ll 
pr
op
er
 m
ac
hi
ne
 in
st
ru
ct
io
n 
ex
ec
ut
io
n.
 
l2 l
2 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
I 
D
EE
-6
 R
EM
O
TE
 1
/0 
CH
AN
NE
L 
DI
AG
NO
ST
IC
; P
er
fo
rm
s 
a 
de
ta
ile
d 
te
st
 o
f a
ll 
c
irc
u~
tr
y ir
i t
he
 D
M
C 
an
d 
TM
CC
 a
ss
oc
ia
te
d 
w
ith
 th
e 
XD
S-
09
2 
Re
m
ot
e 
Co
mp
ute
r 
Sy
ste
m
. 
O
W
 
S b- 5 
RE
M
OT
E 
CE
NT
RA
L 
PR
OC
ES
SO
R 
UN
I T
 D
IA
GN
OS
TI
C;
 P
er
fo
rrv
s 
a 
de
b1
 le
d 
v
e
r~
f 
~
c
a
ti
o~
i 
of
 th
e 
ce
nt
ra
l 
pr
oc
es
so
r u
n
it 
of
 th
e 
Re
m
ot
e 
Pr
og
ra
mm
ab
le 
Sc
an
ne
r (
XD
S-
09
2)
. 
l1 l1
 
sc
an
ne
r 
m
em
or
y. 
I 
RE
M
O
TE
 M
EM
OR
Y 
DI
AG
NO
ST
IC
; 
Pe
rfo
rrr
is 
a 
de
ta
~l
ed
 ve
rif
ic
at
io
n 
of
 t
he
 X
D
S-
09
2 
re
m
ot
e 
pr
og
ra
mn
iab
le 
2 
XD
S 
DI
AG
NO
ST
IC
 C
ON
TR
OL
LE
R;
 X
DS
 m
en
lor
y, 
ir~
st
ru
ct
io
n,
 PA
S 
te
st
s 
11
lus
 e
xe
cu
tiv
e.
 
lo l
o 2 
D
EE
-6
 S
YS
TE
M
 T
AP
E 
ED
IT
OR
; F
un
ct
io
ns
 d
s 
an
 e
di
to
r f
or
 th
e 
UD
EX
 S
ys
ter
rt 
Ta
pe
 b
y 
bu
lld
in
g 
th
e 
Di
ag
no
st
ic 
Sy
ste
m
 T
es
t T
ap
e.
 
I UNREL
E
A
IE
D
 P
R
O
G
RA
M
 
ST
AT
US
, 
O
R 
O
PE
N
 
R
EL
E*
SE
 
C
H
AN
G
E 
D
O
C
U
M
EN
TS
 
(C
PC
R-
PT
R)
 
D
EE
-6
 D
IA
GN
OS
TI
C 
SY
ST
EM
 E
XE
CU
TI
VE
; 
Pe
rfo
rm
s 
e
xe
cu
t~
ve
 fu
nc
t~
or
~s
 
fo
r t
he
 d
ia
gn
os
tic
 s
ys
te
m
 
pr
og
ra
ms
 th
at
 re
si
de
 o
n 
th
e 
m
ai
nt
en
an
ce
 te
st
 ta
pe
. 
It
 ~
t~
cl
ud
es
 
a
ll 
au
to
ni
at
ic 
pr
og
ra
m 
se
qu
en
ce
 c
a
pa
bi
lit
y.
 
1A
 
1A
 
N
AS
A 
A
U
TH
 
E
LE
M
E
N
T 
AN
 
R
ES
PO
NS
IB
L 
C
O
N
TR
AC
T0
 
CA
P-
B 
CA
P-
B 
U
D
06
 
U
D
07
 
U
D
08
4 
CA
P-
B 
CA
P-
B 
CA
P-
B 
U
D
09
 
UD
 TR
 
CA
P-
B 
CA
 P
-B
 
N
 
I F
 
F
 
Ta
bl
e 
2-
6.
 
DE
E-
6C
/E
 
Su
pp
lem
en
ta
l U
til
ity
 an
d 
Po
st
pr
oc
es
sin
g 
Pr
og
ra
llrs
 
SY
M
BO
LI
C 
TA
PE
 E
DI
TO
R;
 E
dl
ts
 D
EE
-6
 s
yr
rrb
oli
c 
ta
pe
s 
/ 2 
1 2 
( 6-3
0-
71
 / 
TA
PE
 D
UP
LI
CA
TO
R;
 C
op
ie
s 
BC
D 
or
 I1
11
1a
ry t
ap
e 
to
 p
ap
er
 ta
pe
; 
du
pl
ica
te
s 
pa
pe
r t
ap
e.
 
U
P2
3 
U
P2
4 
DE
BU
G 
AI
D;
 P
ro
vi
de
s 
su
ch
 d
eb
ug
y~
ny
 fu
r~
ct
~o
~i
s 
as
 -
 
ad
dr
es
s 
~
i~
od
if
ic
at
~o
~i
, 
co
re
 d
un
rp
s 
-
 
in
st
ru
ct
io
n 
tra
ce
s 
-
 
lo
op
 c
on
tro
ls
 e
tc
., 
fo
r n
la
i~
ite
ria
rrc
e a
~
id
 dc
ve
lo
pr
rre
r~
t of
 D
EE
-6
 )~
ro
yr
a~
~is
. 
U
N
R
EL
EA
SE
D
 P
R
O
G
RA
M
 
LA
ST
 
/ STA
TU
S,
 O
R 
O
PE
N 
R
E
LE
A
SE
 
C
H
AN
G
E 
D
O
C
U
M
EN
TS
 
D
A
TE
 
I 
(C
PC
R-
PT
R)
 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
UN
CT
IO
N 
CA
P-
B 
CA
P-
8 
FO
RT
RA
N 
D
UM
P 
PR
OG
RA
M;
 U
se
d 
to
 d
u1
11
l) al
l F
OR
TR
AN
 p
ro
qr
at
l,s
 to
 p
ap
er
 td
1)c
 or
 r
r:
ay
rre
t~
c t
ap
e 
rn
 
SY
M
BO
L 
or
 M
ET
A-
SY
M
BO
L 
fo
rm
at
. 
lA I 
A 
I 12-3
-71i 
-
 
-
1
 
2 
'c
SC
 F
O
R
M
 1
6-
22
6).
 1
5 
69
1 
R
T 
FO
RT
RA
N 
ll 
M
ON
AR
CH
 T
AP
E 
ED
IT
OR
 P
RO
GR
AM
; 
Bu
ilc
!s
 a
ll[!
 
LI
ON
AR
CH
 ta
pe
s 
fo
r t
he
 
3 
/ 3 1 
3-
18
-7
1 
1 
D
EE
-6
 s
ys
te
rn
 b, 
ad
dlr
iy 
re
co
rd
s 
fro
rx
 ~
~
ia
qr
re
tlc
 
or
 p
ap
er
 ta
pe
 o
r 
or
 
1t
tl1
1(1
 
tc
co
rd
s 
fro
91
' r:
~a
yr
re
tlc
 ta
oe
. 
I I 
R
E
V
. 
D
EE
-6
 T
AP
E 
LI
ST
 P
RO
GR
AM
; 
Li
st
s 
SY
M
BO
L 
ar
ld 
M
ET
A-
SY
PA
BO
L 
I~
st
 ta
pe
s 
01
1 
th
e 
16
0 
co
luc
nn
 
lin
ep
rin
te
r. 
10 I o
 
I 11-6-
70
~ 
g z 
-
 
P
 2 
DE
E-
6 
PA
PE
R 
TA
PE
 G
EN
ER
AT
OR
; 
G
er
~c
~~
tc
 
pa
pe
r t
ap
e 
o
~
ll;
)ut
 011
 th
e 
D
E
E
-6
B
D
S 
93
0.
 
11
 
1 1
 
/ 5-
21
-7
1 
( 
X 
11
-5
-6
9 
TA
PE
 L
IS
T 
DU
M
P;
 D
um
ps
 D
EE
-6
 s
y~
nb
ol
 an
d 
fo
rm
at
te
d 
sy
m
bo
l l
is
t b
pe
s a
nd
 a
lp
ha
nu
nl
er
ic 
ta
pe
s.
 
1 4 
1 4 
11
 1
-1
8-
69
1 
SC
63
 O
PE
RA
TI
O
NA
L 
SC
AN
 P
RO
GR
Ah
l S
IM
UL
AT
OR
; 
Li
st
s 
st
or
ed
 d
~s
cr
et
e e
ve
~
rt
s fr
om
 a
 s
irn
ul
at
io
n 
te
st
 p
ro
fil
e 
re
la
tiv
e 
to
 c
lo
ck
 p
ar
ar
rle
tcr
s 
to
 s
l~
~l
~r
la
te
 
ve
hl
cl
e 
r~
ia
lfu
ric
tio
~i
s an
d 
oc
cu
rr
en
ce
s 
fo
r 
la
un
ch
 c
re
w
 
tra
in
in
g.
 
1
 
TA
PE
 E
DI
TO
R;
 P
ro
vi
de
s 
a 
m
ea
ns
 o
f e
di
tin
y 
D
EE
-6
 s
ys
te
m
 ta
pe
s,
 
an
d 
co
in
pa
rir
ig 
an
d 
qe
~i
er
at
~r
iy
 
D
EE
-6
 I
D
 ta
!)le
s f
ro
rri
 tl
ie
 G
.E
. 
IC
D 
ta
pe
 v
ia
 A
TO
M
 01
1 
tli
e 
R
CA
-1
lO
A 
co
m
pu
te
r. 
0 
4
1
 ( 9 
5-
7-
71
 
6-
30
-7
2 
Su
br
ou
tin
es
 U
VS
S 
Ta
bl
e 
2-
6.
 
D
EE
-6
 C
/E
 S
up
pl
em
en
ta
l U
til
ity
 P
os
tp
ro
ce
ss
in
g 
Pr
og
ra
m
s 
(C
on
tin
ue
d) 
N
A
S
A
 A
U
TH
. 
1 
EL
EM
EN
T 
A
N
0 
R
ES
PO
W
SI
BL
E 
C
O
N
TR
AC
TO
R
 
PR
OG
RA
M
 T
IT
LE
 A
ND
 F
U
N
CT
IO
N 
U
P
26
 
Z 
D
il D
 
ZD
lT
 
ZD
TM
 
ZD
SC
 
CA
P-
B 
G
DC
-2
7 
CA
P-
8 
G
DC
-2
7 
CC
SD
 
G
DC
-2
7 
CA
P-
B 
CA
P-
B 
R
CA
-1
1O
/D
EE
-6
 
SE
QU
EN
CE
 T
A
B
LE
 G
EN
ER
AT
OR
 P
RO
GR
AM
; 
Ge
ne
ra
te
s, 
e
di
ts
, 
so
rts
, 
lis
ts
, 
an
d 
pe
rfo
rm
s 
m
ai
nt
en
an
ce
 fu
nc
tio
ns
 fo
r s
eq
ue
nc
e 
co
rn
pa
re
 ta
bl
es
 fo
r t
he
 0
92
/9
30
 D
EE
-6
 s
ys
te
m
. 
D
AT
A 
PR
OC
ES
SO
R;
 P
ro
vi
de
s 
th
e 
ca
pa
bi
lit
y 
of
 p
ro
ce
ss
in
g 
a
ll 
da
ta
 o
n 
th
e 
lo
g 
ta
pe
(s)
 p
ro
du
ce
d 
by
 th
e 
D
EE
-6
 S
ca
n 
Pr
og
ra
m
 a
nd
 o
u
tp
ut
tin
g 
th
e 
da
ta
 o
n 
te
le
ty
pe
, 
al
ph
an
um
er
ic 
pr
in
te
r, 
or
 F
ra
nk
lin
 P
rin
te
r. 
It 
pr
od
uc
es
 a
n
 "
A
ll 
Da
ta
" 
pr
in
t t
ap
e(s
) f
or
 p
er
n~
ar
ie
nt
 da
ta
 s
to
ra
ge
 a
t t
he
 C
IF
. 
IN
TE
R
VA
L 
TI
M
IN
G;
 P
ro
vi
de
s 
co
m
pl
et
e 
po
in
t-t
o-
po
in
t 
tim
e 
an
d 
to
le
ra
nc
e 
ch
ec
k 
in
 s
ec
on
ds
 b
et
we
en
 
di
sc
re
te
/s
wi
tc
h 
se
le
ct
or
 fu
nc
tio
ns
 b
y 
Bo
ol
ea
n 
ex
pr
es
sio
ns
. 
TA
P
E
 M
ER
GE
; 
M
er
ge
s 
24
 c
ha
ra
ct
er
s 
of
 a
lp
ha
nu
m
er
ic 
de
sc
rip
tio
n 
to
 D
is
cr
et
e 
Da
ta
 fr
om
 D
EE
-6
 S
ca
n 
Lo
g 
Ta
pe
s 
to
 th
e 
fe
we
st
 p
os
si
bl
e 
ta
pe
s 
fo
i p
er
m
an
en
t s
to
ra
ge
. 
Fo
r 
in
pu
t t
o 
ZD
/ D
, 
ZD
lT
, 
an
d 
ZD
CY
. 
O
FF
-L
IN
E 
SE
QU
EN
CE
 C
O
M
PA
RE
 P
RO
GR
AM
; 
Pe
rfo
rm
s 
D
EE
-6
 S
eq
ue
nc
e 
Co
m
pa
re
 a
qa
in
st
 p
os
t t
es
t 
hi
st
or
y 
ta
pe
s 
to
 p
ro
vi
de
 a
 m
ea
ns
 t
o 
va
lid
at
e 
se
qu
en
ce
 ta
bl
e 
an
d 
o
bt
ai
n 
se
qu
en
ce
 c
om
pa
re
 o
ff-
lin
e.
 
U
N
R
E
LE
A
SE
D
 P
R
O
G
R
AM
 
LA
ST
 
/ ST
AT
US
. 
OR
 O
PE
N
 
C
H
AN
G
ED
O
C
U
M
EN
TS
 
"b:::" 
I 
(C
PC
R.
PT
R)
 
